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(54) DgHOgft] A 1 G a I n ?Wt?-i K 



(57) [KM! 

ttollZA 1 Ga I nPLEDfclS^T. f&tt£*hSP£ 

* n , tt-t h W, 1 OftKIKbftJI k - IIS? 1 ?)&JliS 
4^^2<omtfimn 2 (n,>n 2 ) $Gt&m2cr& 

mm-imm t mt-t s . m 1 oawBHbtOTtfiwt 

SIS ( Z n O ) 0 . 3? 2 cD£Si5:fl;«I*M yy 

(in) mvfatm ( s n > BKfcf)i(?)a-&iMkft*» 
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1 0 6 



1 0 5 



1 0 1 
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10 8 
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mtiWi) pmmitfo^j* (GaAs) mi^^ 
%&&WLt. mmm± iz m&mm 2 titz y v\<cnv s - 

>7A • iii)*7Jx- A >SA>A ( A 1 G a I n P ) ilal* 1 

mttiA 1 Ga I nPf&trA*- Kfctt^T, fflEJS 
•A*. lute^SPIIJlCfStt 6 ft*:!! 1 OffiSf JP n , «r* 

±ut mmiztkif intern 1 nrnvt** 9****12 

<9®*Jr$n 2 (n,>n 2 ) ^*t«»2«)A«iWtfl** 
fcSrtf-f ZZkZtmt-fZA 1 Ga I nPM^^T 
— F. 

fctt»1^ttM«:»JSSftfc I I I-V8Hfc£*4H* 
13 ( Z nO ) *>£&9. 15a£SSS2^*«iSHBft«* t -f >' 

s^a (in) mmtm <sn) i«fctt<oateBMfcfo 
*>tf>^s £ t smst-rsw «wi ce«m>a 1 g a 1 

y rasa*, sxio^c m-'J3Lt7 x 1 0 

* 0 c m-» jrrc* 4 i t $• &m t ? 2 tiessw 

A 1 Ga I nPM^t-H. 
[ftt*3l4 ] fittESS 1 <OA«lMt1ll*SrflWW-4i8flaE 
§S«tOJt«fet*\ 1 x l 0-« SS ■ c mJjLh3 X 1 0"* Q 

• c mUTT'S 4 £ fc SrtttS-f 4it#JR 2 tlOttO A 1 
Gal nP«Jt^-f*-H. 

W(AlGalnP) ?I H H B A^^i»%^g|5i: , HifBfc 

£=5r4£JSi: SffllifcA 1 G a I n P&K?A *- Ffc 
*H>T, l»E^35(«aft<0&«BKfcfllJi*>fe*9, S£% 
Rtf>a*Kfl:1WU±, JfcW i 9 fSftoiK 9 HJ Lartofc 
EUtSrHI-CifctKvv IW^ffiJfW** < £4 J: 3 fciE 
fi£*VO^£i$r:8!tt1-£Al Ga InPM/^ 
*-K. 

[0001] 

\w&<m$hwmm *jmb«. kimeoa i Ga 

I n PSbK^W tf- KOflfitKffrb 9 . «Ffci8WCi« 
ttSr : fir-fS*«iS-(bttA"9«rS®SS:*-r4A 1 Ga I 
nPM^^T-KWS. 
COO 02] 

t . p nit-g-S(7j^r/U'sf n ( d h ) fltetwj wtr 

/l-S^A • #y«7A • 'fyy'W (AlGalnP) 
fcikfrbZ&ftytmii-t&A 1 Ga I nPMf^ 



-K (LED) jWn&flTI^S (App 1 . Phys. 
Lett. , 6 1 ( 1 5) (1 992), 1 775-1 
7 7 7JHMH) . Wfc. 4yv'7A3§Ji£it$rft0. 5fc 
"f 4 U WbTA-S-^A • tf'J^A • 4 >'i^/A ( (A 
1 « Ga,.. ) o.6 I n,. 5 P : 0S«S1 ) Ji, Sfrffctf 
UW(GaAs) #& a B a fc ftff&teTS^-ttSrllfc-li- 
■&flJAt*>o"C (Appl. Phys. Lett. , 5_ 
7.( 27) ( 1 990) , 2937-293 9H# 
JB) . D H«it^^gB^^-r7 7 7 F ( c I a d ) 1 

(Appl. Phys. Lett. . 58. (10) (1 
991). 1010-101 2i:#B3) . 

[0003] m&tWt-JjmUzhlfWUPh^mtt: 
rc9fcti-t»D:?^y VmZnBmt LitLEDtrn-t 
>fh'7 77ILED, pJgJffc LfcLEDS-p-lM H 
7-yTlLE Di:8rfS. n-+M K T <y 7°Mfo 4 * 
P— *M HT-y7^<^«<l(=LT<>. f£*OA 1 Ga I 
nPLEDtd ±»^5-yK*<OJbfc, 

JS) #ES$ixT^5 (SPIE, Vol. 3002 
( 1 9 9 7). 1 1 0-1 1 8K#HB) . jSJIMflbfcfc 

*>9. «*<7)A 1 Ga I nPLEDt'U, UtftT^S- 
?A • (A 1 t Ga,. c As : OgC^DiS 

fr&JSW&lJMt-r&ffilA*** (±IS<0App 1 . Phy 
s. Lett. , 58 (1991)#I). V > 

MfWJ* (GaP) *^«}fig-tl.(51Jt ) ^lilTV>l) 
(J. Electron. Mater. , 2_0 (19 9 
1 ) , 1 1 2 5-1 1 3 0JWBH) . ^7t. y wkat-ft 

OfWJ* (GaAsP) . U Wfc^y^A • -fyy'W 
( G a I n P ) 4^(4 y y-fbr/U 5 -<7A • ^''J <7A • 
-f y^'^A ( A 1 Ga I nP ) *»^>J|W*«JSf SfSfl? 

tm^tix^h mmw-i 1-1722 o^fgejiB 

*#»S) 

[0004] AlGalnPLE DW&Mtotfmk LX 

(±. ±ie^J;a^i 1 1 -vi(Ht^#W«c*mjcjn 

i. , ^JitfT^ 'J *-&SRBfflf?f!B 5 . 4 S 1 , 122f 
tii, gg-fb-f ^(indium-tin o 

x i d e : um I TO ) A>fc$f 4»jfett«0&«IB-fe!ftcO 
JSWaWStt^iir ^* . ZbiZ. WB¥ 11-17 2 2 

p ) . y y-im-ittfv -)A(GaAsP), y y-fttfy 

■7 A • >-> ; ^A ( G a I n P ) SatttBt-ft^'J ^A 
(GaAs ) frWftay^? NJLhtKfti^aaro 

[0005] 

[^A<P*LJ:5t-f4^JS] L^L. 
jteSrflBSrt"* (A 1 a Ga,. a ) 0.5 I n 0 . 6 P (0S« 
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SI ) JfcjfcJl£*r*-*A 1 Gal nPLBDTIi. ±E 
[0006]*fc. Ill -V«Hb-&«i4Mi«ca±k: I 

t owc7)£m®imm$:mm $ ^«aojsa-r{i . -ft: 

(Ohmic) tm&m<Z%.LXfthix%^Z k #H 

ji-ts 1 1 1 -vm&wtmwmiizii.* ^ixio is 
c m- » mi* a ****** 'j raue h ^mwm & m 

^ZZbW&mtZtlX^tl (ttWf-l 1-1 7 2 20 
■**S8 ) . L^L, ±Kco «fc 3 ^ + U rmse. n I 

1 1 -vm<t$w*mfom$:mtzMzmim^m>i> 

$•111 - vflsfc-aa^SHWIfc: K-ty^t4 k . I 

1 1 -vitHK^VMNmu^e^unft-ri^iin 

**>h3<. itjftfit-^lft^fcffiiil. I I I -vifeffr&flj 
[ 0 0 0 7 ] HRCR^iaglMSWAWSMfcftT 

•y *»Jli£f«fc*>i=A«Btffc«I««:**+- U 7?S£k 

-tit. &mmmmfrk%zw§(om%MLtfig;T-t 

». »^^KS*fl^t>fcoT*&iMfc£ffi (Zn 
o ) <iPitt«fljft-c* "3 . wmrivti d wxnizmg, 

WW?** ( r«ifafb9WAJ|l3lKj (gfeSig. 1 
9 7 6*M£ 5 BUS SS3SR*7*J) . 5 0 8H# 

«t oimaHw^sw. Mfc-f amiiiWM- urn*. 

[ 0 0 0 9 ] JSLh, «S3W*ffi<3P^£$fit*itf . 
M) I I I-vtwtA**iWW»«>**»I-Ctt. « 
iWHtf+a** <*:Vtf:tf>. AlGaln P«*Jf*> 

^t. (o) ii i -vmit&fa^&fomuzmws 

VT®&x'a.^mmmv>tei i B mzmixz> 1 1 1 - vs 
•ft^^ftif ti&m-hz bimmx-hhz t . 

■imm^mttm^i&T lx l t \. \ *- s y ? wtt&y 

fbfctiiff 6ifi*ttW3K*S:»J&-f SlSJifc I T fit* 4 



t^^ct, atx (-) smmttomnwrniztk^x 

x nmzitzffi'&ommxu. &tts&nm&wwtffi 
f&xm±.x®% izitmmxzz^zt wm? hixh. 
[ooio] *wm. ±iinfe&ttfficomm*$:3iffi. 

#r*4IJI«lSflB6»^«r*JBl*«ifc n — »M FT -y 
TI^AlGalnPLEDCfiUt, ( 1 ) ^3t^I- 
»{cS6*A<K0aj-rii:*«Tifi-C, (2) III-V 

5 i #T # , ( 3 ) Jfcfefr <b ^feiO^tCtt L T ajfctt 

tiiHt. ( 4 ) iisoiniftffiS' t o t«® * m&ti 

[00 11] 

[KH£IKft-f ftfctf>tf)¥ai *% B JTii. ±!S<0 
( 1 ) OStttcowcii. SSr3p<o*/h{=ft*T«^$ 

< 2 > ( 3 ) ^oge<Jtov^T^i. jsw«j«wijio« 
«wwtt t is-is^ t *«^-r ^ ^titot ft? m-r s . 

( g a a s ) m^ B B B *^^^s«k, imm±izm<m 

mZtlfcV V-fcTA'S-^A -if OVA. - 4 > : J*72± 
( A 1 G a I n P ) afi*»fe*4 p»T«5^ 5 -y Kg. 

k, KIBta5±fc:KJtfeiT>ti8^T*«tt«r*-f4A« 
Ig'fbMA^Sr&jgJik SrfflliTt A 1 G a I n 
-f J}"- K*=»V . KEMP, KrSE«3te3lJ«ltS»t ^ 
iut* 1 cOSfif^ n, 1 ^^KK-fbftS k . 

l(0S*f*J:«J/hSV^SS2<0fflJff*nt (n,>m) Sr 
W -f * JB 2 ^JKSKkMil k & * f 6 - k £ ftft k "f 

[0012] 4fcg«*«2<0«BJ(±. 1 t=K«J<0 

A 1 Ga I nPM^ 5T-F{C*oT. frlE^lO^ 

ix^i 1 1 -vmit^mmfcmizmixBf&zti. m 
mm2<v&mmbmmtf't y : J>y^ (in) K-ft^k^ 

< S n ) K(M^^ISftfe«^t^.r k SrWakf 

[0013] *fcl*OTI30»Kllli. »*«2(=iettO 
A 1 G a I n P«3t^-f F IZ$> -> X . SffffiJH 1 
«BKt»* SrW/S-T & BHiaittJltf3*+ 'J r 5 
x 1 0 19 c m- 3 W±7 x l 0 2( >cm-3J^.Tt-if!)|)C:k& 
=8ffik-fS. 

[0014] 4/iW*«40»HHJi. »*«2tCl5ttco 
A 1 Ga I nPSBt^-fji--FtcA-3T. fTEWl*)* 
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«wt»«fc««-f «»flaaaJiott«ts*«, 1x10 

-»n - cmfeLJb3x 1 0- 3 Q • c mtXYX'fokZ. k 

c o o 1 5 j ttzimmscDmmi. #3WMiafiA»<-> 

• if 1 ) VJ* ■ 4 ( A 1 Ga I n P ) ?I,Pb#> 

t» &4 &XM t , Rft£ffii:£tt(t fe*tfciBWC1IWtt 
*#f4A«IWt!Hrtl3ft»4»«r*WIfc*llifcA 1 Ga 

$* { /]^ < &4 J: 3 CESSftT i k ar^mt -f 
4. 

[00 16] 

iS^f 44-&< k i 2«*HOTt*WWt&***AMWfc 
!Mt*«*»4>«J«-fft*&, A 1 Ga I n PJBK^-f* 

- Fw«3eaw=j; oat»i-*HJ«» 1 oambwi 

OlStti^. n x J:0^8«r««*n t (n^n,) * 
3Jf£Uia*l(lMHM*6ttttLT t &v\ fljitfjg 

2 <o£Jitt£fbftJf tf)Jfl 1 oMftDM k KJtflBfcK tt 4 at 

3 <0»fc1WHi. JR 2 09AI(IMUUIOA«f* n 2 «fc 0 

Act 0 «3tt«0tt 0 £B L^fcBEKSrBST 4 fc«EV\ W& 

yy-fcT/US-i^A • /fWJ* • -(yyW (A l Ga 
I nP) &ghfrfi%&ftftmz&{,T&$LxmiL>tlh 
£*BHkft«i. AlGalnPiO t»/h$*JB»f*fe 

[00 1814*:. n— »M KT-y 1 Ga I n 
PLED«#<9E9aiUfrffl*)S®k$:4nJB03I I I 

m>±t,zw\izBf$.ztitc 1 1 i-v»Hb***mi*Jft 
gfLT»*sn4*&. i w^jnefftftis 

ti. JSM*ar^2 . 0 k"f 4 nJB<0irttSI8 ( Z n O ) 
A>£fltJj£-f Z<7)tfM£ U\ BftftSIBiil I Ift7C**< 
\'~ t v h (wt. % ) tfjjMEr K - f V 7 £ ft. 



4k<&gStk : 5:4*:i6. %comihL%facr>%Wt%Z> 

nm<r>m:mtd,mtitm±.Mzm^ixtzi 1 1- 

VgHb£ft3m*ftfli k ^H*t&^- S ? #jtiA { Sl&£ 
ix4. Srfc. ±gE<OK-fb3EI8*»4)i&A«iS-fk«j«tt. 
ttftS#*fc L-T. 5 0 w t . ^OhOBKkffilSSrlS* 
LT*tf>tfKv». 0U«f. Kffcffi«}*5 0wt. %W 

In (indium zinc oxide) SSfbft 

[ 0 0 1 9 J 4fc. SI 1 «D&BBrtfcWB<7>ffe#»fcEit 
ffl0K:ift»t«9fL6ai2OA«ffiKbttWi. -fv^A ( I 

n ) igfb^k^a ( s n ) mmnm-sfflm < -r >->'^ 
a • MBMk«i : i to ) t^mm-hmmt u>. i 

TO{iS*f*^ 1 . 9 T$>4 . Ztotiib^ m 1 <9£JB 
■MOM £ 8tf bffil'^ 4 tftj& L . B 2 V&MS&mM Sr 

JHtBHfc!Hs*>6*aB 1 <^«IWlfittJi'C*4iSMkS«BJl*a 

5 c: kfc«fc *) , -fb^e*Jitl4* ? J:tiKa^l^i?'fbffils®* { a 
ffitStil-f 4<7)£RM-e#4. ii0J:3fc:iTO«*«K 
^SffiJI<0«aJ|k tT(i< ClkCJ:0, SHHbTo-b: 

•f 4 C fc*»0»Sil35« tT L E D 4 . 

( 0 0 2 0 ] W, 1 WiWba«Sr*-r n«SKb3!i«8JUi, 

A 1 Ga I npm.^h^hwtuttz\mm^±.iz 

mzBf$.$titz I I I -Vflefe£8!ifi#{OTk<o*-5 

•y ^ m & a § & a a ji t-*> 4 , # * >j r?gg 

a-^<-t4co* f iT4Lv^{iMfeT'$)4. L* 3 L. n® 
<50f5^$:ML, U>tA 1 Ga I n P?I B B B ^ 4>3ri3S3fc 
*4/s»iBEI63tea5±fc:«'H=»jR$iifel I I -Vj^-fb^ 
**»*Ji k 5 y ^ *f IMk^BJf 

l!WeSB^4fcttf63fc»±^iJfc:»jS$#ut I I I-v 

mitis-wtmfrmizm LxmaL^tLhm^mmm 

^■vyr«flEtfDIEffltt*&5x 1 0>9 C m-»JjU:7x 1 
0 2 0 c m- ^ OTT'ife 4 i k tum . lzffi&%* 
-v U raWEcOffifflli, SxlO l9 cm-3tJ±5xiO!» 
c nr 3OTT&4 . ffi^tliiSJiO* ^ 'J TMiilSO 
*-7l< (Hal 1 ) S6«atea(=J:'5*«><)n4. 

c 0 0 2 1 3 iRamnsmmi. Hsm:imkxyt 
•y?>j> ?m^m£m<t^%#mmm (mocvd 

4. L^L±iiiO!&^mzXD . #fS B B a ^±ftkf-4 
ItfbSSSlSr^L-cfc 3 k-f 4 k . ««^fflJKS: 5 0 0 
•C£i8;i4il5Sk'f4dkA<£l8&<£fl4. dom^r 

/I , ^^ B B s ^i, MmikM$:3L& k f 4®Hb 

wmm-A^m 1 «^jsigfb^/ir flusr* 4 l 

ZteiktlZ. #^ B B B k^ B B B ««o?I^(*^E^(a^ 
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( *¥ > c l e d oggsftdg* ffitt-f * m & 

[ 0 0 2 2 ] W^df + y T»K«>n&09llKK£&J|£ft 
i^fttti. Witf. t/us-^a (ad, #y<7A 

(Ga)W y i^A < I n ) **> I I I ft7E»*3F« 

#-f6JtffiffiO*'hfcLTit«3ii4. tot, #»9i 
Ttt. TOiM. tCAlGal nPflAfrfcfflJItS 
*l1#4, ft*fcft5 10nmK»6 5 0nmi:ti* 

5tffc-f £>*:#>, iSffcffiSSJIcoit®$ft4, 1 x l 0-«O • 
cm£LL3xi 0-*n ■ cml&TtoSSMb't&to&im 

RflSEIBJIti. ±BCTT»ie#«em*TWLT 8 0 

[0023] ±iew$D< ^ t U T^Sk JtffifiWffiSS 
6 5 0 nmt-ri,JSfeA^^fe<?5^Jtl3fel : ftgT'¥fe)LT 

Ifj^WlfcT***:*). SS 1 ORitfMaJIJPtttt l 

iz&s&ztitz 1 1 1 -vmtewm&mvMmn-m 
tt-ftwrnth *- $ y?wm.<wtn- 

■#-4iTOJio4fvyr«K. ittSfitMtf 

[00 24] 

cswswtK o as-f fwa s maw 4 . 

[0025] BHk£ffh&><9&*£ l oftMMSIMIli. 
A 1 G a I nPa»6*4^aifc{i«5l£»±t::«iJfcJB 
fifc£ftfc I I I -VM^i*i!:^-5 7 



[0026] I TOft>6«r£ff2 coAMBKtttHi. SS 
1 t ft tffiitiftt 2" £ &Jf & fit 

[0027] 

[HSfifflJ] OT, *MJA 1 G a I n PLEDSrfttK 

[ 0 0 2 S ] [110] 2rr*]t=4 - ffi#U: (001) 
ffi£3tf 4ffi£S H-TCOp^G a A s mifS B e B a« 1 0 1 
Z n F-7Vjp J^G a A s *gffiif 10 2. ZnF 
-r«pi (A 1 o. 7 G a 0 , 3 ) 0 . 5 I no.sP^&ST 
^77K110 3, TyF-T^nJg (A l u Ga 
o.8> 0.5 I no. 6 P^ a B 8 *^^4^/il 0 4*Jfi». 
ffid Lfc. pBTM? y -v YM 1 0 3 «>2E7LW»i» 1 . 
xi0 18 cm-3tL, ifcJM«i#ljLtmi:Lfc. * 
fc. ?63fll£> 10 4 OJfif (4^ 1 50nmiU ^fiU 
S(4^5X 1 0 16 cm-3 fcUfc. 

[0029] ?63fc® 1 0 4±(Ctt, n^cO±gl5^ y -y h* 
Jgl 0 5Sr««S-frfc. ±g|5^7 -y Kfl 1 0 5*4. 
\m.^VA^h^l'h^m3<r>nmm\ 0 5a. 105 
b, 105cfrM$-frT««LJt. »l<i0n»JH0 
5a(4, S*<Si) SrK-ty^L^JlffS > ttl//m 
kL, «-?»KSr7x 1 0" cm-sti-hnB (A 1 
uGai.j) 0.5 I n 0 . 6 PJf3!>»&fl|j£L7t. *7tS2<75 
ni!10 5bii. S i & K-try^UtJU?* 1 0 0 
nmtU «^JKSr9xi 0 16 c m" 3 k-f4 nB (A 

1 0- 7 Ga 0 . 3 ) 0 .5 I no, 5 PjIA^1Sf£L-7t. ^^1^3 
cDnBmi 0 5c«4, (Se) Sr F-tfV^Lrt: 

■SS:5 0nmtU ^aME* 2 x 1 0 19 c m-Jk-r 
4 viB (A 1 o. 7 G a 0 , 3 ) o. 5 1 no.sP/SA^tML 
fc. ±ffiO««Jl 10 2. p tBTSP^ 77H1103. 
^1104. n7^±S5^7 7 HJB1 0 5f4, h'J^f- 
/UT^S-^A ( (CHjJjAI), h VX1->\,tfO*7 
A ( (CH 3 ) 3 Ga) ftVhU>f-/U-f ( (C 

H 3 ) 3 I n ) £ I I I mytmnmtlk U ^ y 

(PH 3 ) £Vfl67C*OKHfc-f4»EOMOCDVa; 
(cj;0. 7 20'CT-««L^, Sf Q v . 3*. -fcUycOK 
-fyj?W-Hc(4. ->*xf-/U3itS ( (C 2 H 5 ) 2 Z 
n ) . i/isyv ( S i 2 H 6 ) . tU's-ttkm ( H 2 S 
e) frttfflUfc. 

[0030] n)B±a5^ 5 y HJS 1 0 5^^^^^ 
3<7)nBmi 0 5c±5Ct4. HRW«:*«*xy<-y^y 

y^atciOT^s-^A (ai ) K-r^njBisfkS 

® ( Z n O ) J» 1 tfO^iSfttlis 1 0 6 a 

1 co&fcmm® 1 0 6 a<Dm&V<7)** 

o rmmafo 3xio ! »cm-'a. tb®fit«4^ s x 1 

0- 3 ^ ■cratU mmi%)2 5 0 nmi: L7t. ^lco 

±mmt^>m 1 o 6 a<o^ y ro»»s(4» 12cm 



(6) H2 001-44496 (P2001-44 4JL 



*/V • sX'fo^tl. is~h (sheet) ffifiiHWS 
6n/OT*->fc. HRW*X»EBff*M«£fc:J:9. s§ 

i 04jQMM&&tflM3^Ji& <o o o i 

C 0 0 3 1 ] » 1 W&KBHLIWI 1 0 6 a JtfcUi. I T 
O frh tch m 2 <0^«iWt«i« 106bSM?tfc. 
IH 2 O&B&HUtyl 106b^t'J T «KJ4W 1 x 1 
0"cnr*fcU ltSffii&4XlO-*a- cmtL 
fc. 4fc, JfflHitt2 0 0nmfcLfc. igJg 1 0 6 
lAW f »2O2ii<^«ffiKfcfliJB10 6a, 106 b** 

COO 3 2] JgJBl 0 6Jb£U:, ttg£*«7l 1 Ojumfc 

■f^ryus-^A (a i ) frhtc&BT&OnB'smi 0 
7 «:-jRW*7 * h 'J 7 -< HS«Sr*JJfl LTfStt 
fc. Ml 0 6 &e*fk£i3J|£- I TOSTiSS-f &*fi§ 
fc UJtTttfJ. nfl^ffi 1 0 7 ££i£ (HCDtiOx 
•y *f->7LXBi£ LfcRfcfc . RflSBBfltffll*-*- l> £ 
fcJi&jJ'ofc. 4itGaAsSSl 0 lCDSfficO^St 
it. £ • Efiti£& ( A u 9 SSfi%- Z n 2SS%-£ 
&) «:*£IK*Lrt:SL 4 2 0-CT'2#ia-£M: ( To 
4 ) NkmtMlX. pJWHE108Srlft»«:. 
-fflSr 3 5 0 ju m k "f 5 jEJjJBW- "/ rtcSMBr LLE 

[00 33] nj&Wfal 0 7 t P Mll 0 8fcC5iat£ 
|lI^^2 0mAcO«SS:8f[L,^:tC:-5, LEDatl 

fc.fc 9«Jg§ilfc±ffill^t-?ife*M:»6 2 0 n m 
X'h-ytz. itz. mt?^9 YiW#mmi$i\ S nm 
T'#> 0 , #fitttft/lft|fe3l£*<»<bfl.fe. ifc 2 0mA 



^«#fl*tt*«ra«**to«Eti» 1 • 9 5 V & 
■o . i , LED lHT*)l|[*i«!i*EE*>iWMBi 1 • 9 
5 V ± 0 . 0 4 vwsx-h *) . W*flttE<0*3— fk* { ifi 
ifcSilrt:. LEDC0^5^(i^4S5 U^yfy (m 
cd) Ki'JjiL*:. 
[0 0 34] 

Gal nP«3ifi^3r-Ht=J3V^T. JgJi£±3*U:J: 
l®^l«I1EE^-T'ft5KttlgOA I Ga I nP»6/ 

[01] *fMH<OSa4Wt:ffi<3 SLED oBrffiflNft £ 
[flr^SMH] 

10 1 piGaAsf^KS 

102 pffi?GaAsJ£WI 

103 pJBT»?5-yKJl 

104 ftftJI 

105 Jbffi^-yWI 
105a micDn&m 
105b £!2<7}n®Jl 
10 5c M3CVn&m 
10 6 JtJf 

106a ma&K&fUfell 

106b m2<o&KMtmj§ 

1 0 7 nJBti 
1 0 S P KMM. 



[013 



( 7 ) B32 0 0 1 - 4449 6 (P 2 0 0 1 -4 4 4JL 



F^-A(##) 5F041 M03 AA04 AA21 CA34 CASS 
CB36 



